Pediatric AML primary samples with FLT3/ITD mutations are preferentially killed by FLT3 inhibition.
Pediatric acute myelogenous leukemia (AML) has a poor prognosis, and novel therapies are needed. The FLT3 tyrosine kinase represents a promising target in pediatric AML. FLT3 is constitutively activated either by an internal tandem duplication (ITD) or by a point mutation (PM) in 17% to 24% of pediatric AML cases. Autocrine stimulation of wild-type (WT) FLT3 by coexpressed FLT3 ligand (FL) occurs in many other cases. FLT3/ITD mutations confer a particularly poor prognosis in pediatric AML patients. Inhibitors of FLT3 are being tested in adult AML patients, with promising preliminary results. In this study, cytotoxicity and apoptosis assays were performed on 44 diagnostic pediatric AML blast samples (14 FLT3/WT, 15 FLT3/ITD, 15 FLT3/PM) using CEP-701, a potent and selective FLT3 inhibitor. Pronounced cytotoxicity and induction of apoptosis were observed in a higher percentage of FLT3/ITD samples (93%) than FLT3/PM (27%) or FLT3/WT (29%). The cytotoxicity was greatest in samples with a high FLT3/ITD mutant-to-wild-type allelic ratio. The addition of FL enhanced the survival and augmented the sensitivity to FLT3 inhibition for the CEP-701-responsive subset of FLT3/WT and FLT3/PM samples. Clinical testing of FLT3 inhibitors as molecularly targeted agents for the improvement of outcome of pediatric AML patients is warranted.